Exploring the potential of the SGLT2 inhibitor dapagliflozin in type 1 diabetes: a randomized, double-blind, placebo-controlled pilot study.
Insulin adjustments to maintain glycemic control in individuals with type 1 diabetes often lead to wide glucose fluctuations, hypoglycemia, and increased body weight. Dapagliflozin, an insulin-independent sodium-glucose cotransporter 2 (SGLT2) inhibitor, increases glucosuria and reduces hyperglycemia in individuals with type 2 diabetes. The primary objective of this study was to assess short-term safety of dapagliflozin in combination with insulin; secondary objectives included pharmacokinetic, pharmacodynamic, and efficacy parameters. A 2-week, dose-ranging, randomized, double-blind, placebo-controlled proof-of-concept study randomly assigned 70 adults with type 1 diabetes (HbA1c 7-10%), who were receiving treatment with stable doses of insulin, to one of four dapagliflozin doses (1, 2.5, 5, or 10 mg) or placebo. The insulin dose was not proactively reduced at randomization but could be adjusted for safety reasons. Sixty-two patients (88.6%) completed the study. Any hypoglycemia was common across all treatments (60.0-92.3%); one major event of hypoglycemia occurred with dapagliflozin 10 mg. No diabetic ketoacidosis occurred. Pharmacokinetic parameters were similar to those observed in patients with type 2 diabetes. Glucosuria increased by 88 g/24 h (95% CI 55 to 121) with dapagliflozin 10 mg and decreased by -21.5 g/24 h (95% CI -53.9 to 11.0) with placebo. Changes from baseline with dapagliflozin 10 mg by day 7 were as follows: -2.29 mmol/L (95% CI -3.71 to -0.87 [-41.3 mg/dL; 95% CI -66.9 to -15.7]) for 24-h daily average blood glucose; -3.77 mmol/L (95% CI -6.09 to -1.45 [-63.1 mg/dL; 95% CI -111.5 to -14.8]) for mean amplitude of glycemic excursion; and -16.2% (95% CI -29.4 to -0.5) for mean percent change in total daily insulin dose. Corresponding changes with placebo were as follows: -1.13 mmol/L (95% CI -3.63 to 1.37), -0.45 mmol/L (95% CI -4.98 to 4.08), and 1.7% (95% CI -22.8 to 33.9), respectively. However, for every efficacy parameter, the 95% CIs for all dapagliflozin doses overlapped those for placebo. This exploratory study of dapagliflozin in adults with type 1 diabetes demonstrated acceptable short-term tolerability and expected pharmacokinetic profiles and increases in urinary glucose excretion. Within the dapagliflozin groups, dose-related reductions in 24-h glucose, glycemic variability, and insulin dose were suggested, which provide hope that SGLT2 inhibition may prove in larger randomized controlled trials to be efficacious in reducing hyperglycemia in type 1 diabetes.